Seven important body elements, C, N, Ca, P, K, Na, and C1, can be measured with great precision and accuracy in the i n vivo neutron activation facilities at Brookhaven National Laboratory. The facilities include the delayed-gamma neutron activation, the prompt-gamma neutron activation, and the inelastic neutron scattering systems. In conjunction with measurements of total body water by the tritiated-water dilution method several body compartments can be defined from the contents of these elements, also with high precision. In particular, body fat mass is derived from total body carbon together with total body calcium and nitrogen; body protein mass is derived from total body nitrogen; extracellular fluid volume is derived from total body sodium and chlorine; lean body mass and body cell mass are derived from total body potassium; and, skeletal mass is derived from total body calcium. Thus, we suggest that neutron activation analysis may be valuable for calibrating some of the instruments routinely used in clinical studies of body composition. The instruments that would benefit from absolute calibration against neutron activation analysis are bioelectric impedance analysis, infrared interactance, transmission ultrasound, and dual energy x-ray/ photon absorptiometry. 
The WBC is used to measure total body potassium (TBK) by counting the radioactive isotope 40K. An anthropomorphic hollow phantom, filled with a solution containing a known amount of K, is used to calibrate the WBC for TBK measurements. Recently, we upgraded the WBC data acquisition system to provide faster and easier collection, storage, display, and analysis of data''.
To investigate the total body content of other elements, such as Ca, Na, C1, and P, the person is activated in the whole-body neutron activation facility, then counted in the WBC. The measurements of total body calcium in the DGNA facility originally were calibrated with an anthropomorphic hollow phantom filled with solutions containing predetermined amounts of Ca6. However, 99% of the total Ca in the human body is contained 4 within the skeleton and is not homogeneously distributed.
Recently, an artificial skeleton was designed, constructed, and placed in a bottle mannequin absorber pharntom12 to better represent this distribution; now, the DGNA system is calibrated with this phantom containing the artificial This change has improved the accuracy of the measurements. Also, the simple geometry of this phantom and the artificial skeleton allows us to simulate thie neutron activation process using a
Monte Carlo code, so ena.bling us to calibrate the system for people larger and smaller than the phantoms used as standards.
B. The prompt-gamma neutron activation (PGNA) facility
The PGNA system has undergone several upgrading since it was built in the late 1 9 7 0~;~" in particular the system underwent extensive upgrading in 1991 to improve its reliability and the precision of the measurements of total body nitrogen (TBN)". 
